Friday 22 of Sep.- 20 , l-.&P 33639S00 ->2< 



|37 28 Page 4 oi 



Synthetic analogues. 

The following synthetic peptide analogues to IT9302 were synthetized by Professor Ame Holm at 
The Royal Veterinary and Agricultural University, Copenhagen, and tested by us for their ability to 
induce IRAP in cell cultures, which was measured by ELISA (Quantikine Immunoassay, Human IL- 

lra DROO, R&D Systems, UK.). 

Kxperimentel conditions. 

Peptides were reconstituted in sterile filtrated resolution buffer PBS pH 7.4 and /or PBS pH 7.4 with 
4 % BSA ( Sigma, A-9647), Thereafter 1 x 1.0 6 - 2. x.lO 6 purified monocytes were stimulated with 0, 
1, 10 and 100 rig / ml peptides diluted to ekvimolar concentration to rhIL-10, in RPMI with 2 % 
Fetal calf serum for 24 hours. (FCS, Noth American, Life technology, cat Nr. 16000044) 



The list of synthetic peptides which were tested: 



Original peptide: 
Analogues: 



H-AYMTMKIRN -OH 

H-MEA -YMTMKIRN- OH 
H-E - MEA - YMTMKIRN -OH 
H-1BUA - YMTMKIRN - OH 
H-E - 1BU A - YMTMKIRN - OH 
H-E AYMTMKIRN - OH 
H-D A YMTMKIRN -OH 
H-PA-Y MTMKIRN - OH 
H-Cha- YMTMKIRN - OH 
H-A - Pya - MTMKIRN - OH 



MW Da 
1127 

1171.3 

1300.4 

1169.3 

1298.5 

1256.5 

1242.5 

1 127.4 

1209.5 

1113.4 
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H-A Y - Met(O) - TMK1RN -OH 11414 

H-A Y - NIe - TMKIRN - OH 1109.4 

H-A Y - Nva - TMKIRN - OH 1095.3 

H-A Y M T - Nle -KIRN -OH 1109.4 

H-A Y M T - Nva -KIRN -OH 1095.3 

H-A YMTM-Orn -IRN-OH 1113.4 

H-A YMTM- Dab - I R N - OH 1099.4 

H~A~yM T -M-Kr-eha-- R-N - -OH- 1167.5 

H-AYMTMKIKN-OH 1099.4 

H-A YMTMKIRN - NH 2 1126.4 

H-A YMTMKIRn - OH 1 127.4 

H-ayrotrokirn-OH 1127.4 

■ C- AYLTLKIRN-C- Cyclic 1294.6 
H-A YMTMKIRN - OH original peptide 1127.4 

acet AYM TMKIRN - OH 1169.4 

H-a-YM TMKIRN- OH 1127.4 

H-A -y-MTMKIRN- OH 1127.4 

H-A Y-m - TMKIRN - OH 1 127.4 

H-A YMT-m-KIRN - OH 1127.4 

H-A YMTIKIRN- OH 1109.4 

H-A Y M T M K - M(ox) - R N - OH 1161.4 

H-AYMTMKMRN-OH 1145.4 

H-A YMTMK-i-RN - OH 1127.4 
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dimer 



H-AYMTMK-I-RE-OH 11424 
H 2 NCH (CH 2 CO-AYMTMKIRN-OH) 2 2368.3 



A= M . Y- Lysine, M-,-— ine, K-L-^e, .-L-isofcucine, R=L- 

r=D-a, g *ine, n-D-asparagin*, MBA - <W«>- > BUA " l " 

bu „Un* P A - — • ~ " ^ = MetCO>= 

, . _om^ nmitin. Dab = 2,4-diairdnobutyric acid. 

methionin-S-oxid,Nle = norleucin,xsva = uu l v^, - 

g-.Lr- D-L- 

Th e oUnce pep tM e „ — «o - «** U*o* «— - A—*. A M- 

♦ v, A Holm R M Jergensen, S. 0stergaard, and M. 
for C- and N- terminal antigen presentation. A, Holm, K. m. j & 

Theisen. J. Peptide Res. (2000) 56, 105-1 13. 

The LP A techn.ue ma.es * possfcle to coup, the ~*» S-ups at amino terminal pan 
dicarboxyUc acid are still attached to a synthetic resin. 

Solubility test. „ „ . «• 

r^.^,^^*-^- — '- FBSPH7 ' 4 * 

, rtf i no u.1 was taken out and analyzes 

. , at o 0 o c over ^ght. Thereafter a sample of 1 00 wa* 
saline and were kept at -80 ^ over nigm 

for iB co» t cn, of A lani „c Co, an o ther a^C, * » <~ - — <* «" 

pepU^. A*. *e « tf* *. — ion - *»- - - <•"- — ^ 
_ a™-* » so we M » ao d * ™SO (Dim e«M— M«* , .0.3 1, ,o 

O no „xj 7 4 Then the concentration test 
each peptide for dissolving the aggregates, before addmg PBS P H 7.4. Then 

was made again by Professor Ame Holm. 
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TRAP production ng/ml Test 1 Test 2 Test 3 



Non stimulated cells 


17.2 


1 A f\ 

14.0 


13.1 


v>clls stimulated witn luu ns / mi riLr-iu 


24.2 


20.5 


1 f.D 


Analogues with ekvimolar concentration 








co n l- i u » were auueu i uu ng / ml 








W-MFA - V M T M K 7 f R U- OH 

1 L IyAX^jTX. " 1 1V1 1 1V1 IV 1 XV 1 N — vyfl 


1 ft £ 
i 0*0 


1A ft * 


1 ft 


H-E - MEA - Y ivi T M K lit N -OH 


20 1 


1 ft 1 


14 Q 


H-1BUA - YMTMK1RN - OH 






17 7 


H-E - 1 RITA - YMTM^IRM. OH 


01 ft * 


00 ^ * 


i q a 


H.F AVMTAyfl^IRM - 
iT-jC/ /a i ivi l ivt iv i iv n * un 


1 ft 1 
1 o. 1 


0 1 o * 


1 O 7 

iy. / 


O 1/ .TV I IVI 1 IVt In. 1 |v 1\ - L/fl 


9A 7 


1 Q 7 
i o. / 


17 0 


n-p/\- i ivi i ivi rw. i k. in - un 


A O.O 


*7A /t * 




H-Lha- YM I MrClKN - OH 


20.7 


21.5 * 




H-A - Pya - MTMKIRN - OH 


18.5 


23.0 * 


18.7 


H-A Y - Met(0) - TMK1RN -OH 


18.2 


19.7 




H-A Y - Nle - TMKIRN - OH 


20.0 


21.8 + 


13.9 


H-A Y - Nva - TMKIRN - OH 


21.5 * 


21.9 * 




HAY M T - Nle -KIRN -OH 


18.3 


21.1 * 


15.3 


H-A YMT - Nva -KIRN -OH 


20.0 


22.1 * 


30.7 


H-A Y M T M - Orn - I R N - OH 


22.5 * 


21.3 * 


14.7 


H-A Y M T M - Dab - I R N - OH 


24.2* 


21.1 * 




H-A YMTMK- Cha - R N - OH 


22.2 


14.4 


15.5 
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20.4 

27.9 *** 



13.3 
13.6 
14.2 
13.6 
14.0 



23.7 





14.7 


1-9,5 


13,7 


19.0 


14.1 


22.3 


15.7 


20.0 


21.4* 


20.9 


14.7 


21.7 


13.5 




15.3 


20.6 


15.6 


22.5 * 


15.2 



18.1 



13.4 



H-A YMTMK.IKN - OH 
H-A YMTMK.1RN - NHj 
H-A YMTMKlRn-OH 
H-aymtmkirn - OH 
-C- A YLTLKIRN-C 
H-A YttfuaHlRN-OH (IT9302) 
acet AYMTMKIRN-OH 
H-a- YMT MK1RN - OH 
H-A -y-MTMKIRN- OH 
H-AY-m- TM KIRN -OH 
H-A YMT-m-KIRN - OH 
H-A YMTIKIRN - OH 
H-A Y M T M K - M(ox) - R N - OH 
H-A YMTMKMRN - OH 
H-A Y MTMK-i-RN-OH 
H-A Y MTMK-I-RE - OH 
H 2 NCH (CH 2 CO-AYMTMKlRN-OH) 2 

Comments: Test 1 . was earned out without addition of 10 u! DMSO. To avoid individua! variation 
for each test, blod from the same donor person was used, one buffy coat of citrate blood. (*) marked 
values were the highest in the group, compared with rlL- 1 0. 



10.4 
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Extra measurements 

IRAP production ng/ml Test 4 

Non stimulated cells 1 5.8 ±0.9 

Cells stimulated with 1 ng/ml rIL-10 22.3 ±0.6 

10 ng/ml 44.0 ±0.3 

100 ng/ml 25.7 ±0.4 
Analogues with ekvimolar concentration to rIL-10 

H-MEA -YMTMKIRN- OH 1 ng/ ml 12/4 ± 1.4 

10 ng/ml 20.2 ±0.7 

100 ng/ml 21.2 ±1.1 

H-1BUA- YMTMKIRN -OH 1 ng/ml 16.0 ±0.5 

10 ng/ml 19.5 ±03 

100 ng/ml 19.6 ±0.9 

H-E-1BUA- YMTMKIRN - OH 1 ng/ml 14.9 ± 0. 1 

10 ng/ml 24.0 ±0.4 

100 ng/ml 19.5 ±1.2 

H-E AYMTMKIRN - OH 1 ng/ml 16.8 ±0.6 

10 ng/ml 22.0 ±0.3 

100 ng/ml. 20.9 ± 0.6 

H-A - Pya - MTMKIRN - OH 1 ng/ml 14.9 ± 0.3 

10 ng/ml 20.6 ±0.1 

100 ng/ml 21.9 ±1.4 
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H-AYMT-Nva-KIRN-OH lng/ml 18.3 ±0.9 

lOng/ml 20.1 ±0.4 



H-AY MT - m-KI RN 



100ng/ml 19.8 ±12 
1 ng/ml 

lOng/ml 20.9 ±0.6 



100 ng/ml 22.7 ±0.4* 

H, NCH (CH 2 CO-AYMTMKIRN-OH) 2 

1 ng/ml 14-9 ± 13 

10 ng/ml 20.3 ± 0.7 

100 ng/ml 21.2 + 0.5* 

H-AYMTKIRN-OH (IT9302) 1 ng/ml 23.6 ± 0.5 

10 ng/ml 28.6 ±1-1* 

100 ng/ml 28.6+1-0* 



f , n „, r»MSO but without making the 
2,^^ Te^t 4 WaS earned out w,,h add.uon of .0 ^ DMSO, 

concentration test.- 



Conclusion 



potent as the original peptide. These were: 

H-AYMTMKI RN-OH original peptide 

-X.X2X3 TX4K.X5RX6- 
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H-lBua-Y MTM K I RN-OH 
H-E-lBua-Y MTMKIRN -OH 
H-E-A YMTMKI R N - OH 
H-A -Pya- MTMKIRN -OH 
H-A Y M T -Nva- KIRN -OH 
H-A Y M T -m- KIRN -OH 

Professor A. Holm made the following conclusion: 

Met i position * can be substililed with norvalin Nva as an unnatural anunoacid. Also Tyr (Y) in 
position x 2 shows the samepossibility. This substitutions may bring stability against protease activity. 
At the N-terminal part there are special possibilities for substitution. Ala (A) can be exchanged with 
IBua which is N-butyl-glycin or with glutamic acid-lBua (E-lBua). This substitution may bnng 
stability against peptidase activities. The modification with IBua also propose that analogues which 
are more UpofUe may be prefered. A lipofile analogue may stay for a longer time at the apphcauon 
site and thereby prolonge the activation time.The question about the C-terminal stabihzaUon u not 
yet solved. 

At the end a 1T9302 dimer was also synthetized for the aim of stabilization. The dimere peptide 
shows the same minmum level of activity as the 6 choice of analogues. 

The IL-10 and the IL- 1 0 Recentor binding sites. 

The crystal structure of human IL-10 and its soluble receptor IL-lORcc showed a IL-10 dimer 
binding two soluble receptors A Zdanov et al (1996) Protein Science 5: 1955-1962. 
Later on a second IL-10 receptor was discovered IL-IOR.P which was an essential subunit of the IL- 
10 receptor S.D. Spencer et al (1998) J.Exp. Med. vol.187, No.4 571-578. 

Mapping the IL-10 /IL-10 receptor sites showed that the COOH terminal part is binding to the IL-10 
Ra subunit.U. Reineke et al (1998) Protein Science, 7: 951-960. 

A human IL-10 monomer was designed and this showed in contrast to the wilde type of IL- 1 0 1 : 1 
complexes with the soluble IL-IOR (Ra). The binding of the IL-10 monomer to IL-10 Ra was 
sufficient for recruiting the signal transduction receptor chain (IL-10RfJ) into the signal complex and 
eliciting IL-10 cclular responses.K. Josephson et al. (2000) Vol. 275, No. 18, 13552-13557. 



